HMG CoA reductase inhibition modulates VEGF-induced endothelial cell hyperpermeability by preventing RhoA activation and myosin regulatory light chain phosphorylation.
The beneficial effects of statins are usually assumed to stem from their ability to reduce cholesterol biosynthesis. However, because statins are potent inhibitors of the mevalonate, which governs diverse cell signaling pathways, inhibition of 3-hydroxy-3-methylglutaryl-coenzyme-A reductase may also result in pleiotropic effects. The present study describes a novel pleiotropic effect of statins on vascular endothelial growth factor (VEGF)-induced glomerular endothelial cell (GEnC) hyperpermeability. Using live cell imaging with green fluorescent protein-tagged myosin regulatory light chain (MLC) and correlative biochemical analyses, we investigated 1) VEGF signaling pathway leading to GEnC hyperpermeability and 2) the modulatory effects of statins on VEGF signaling. Our findings indicate that VEGF stimulation elicits a robust increase in GEnC permeability. The signaling pathway that mediates VEGF-induced GEnC hyperpermeability involves RhoA activation leading to actin cytoskeletal remodeling, MLC diphosphorylation, and enhanced paracellular gap formation. Remarkably, cotreatment of endothelial cells with simvastatin, a hydrophobic statin, reversed VEGF-induced GEnC hyperpermeability by preventing MLC diphosphorylation, and cytoskeletal remodeling. In summary, this study identifies RhoA and MLC phosphorylation as key mediators of VEGF-induced endothelial cell hyperpermeability and demonstrates the modulatory effects of statins on VEGF signaling pathway.